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ABSTRACT : PROBLEM TO BE SOLVED: To provide an image display device having excellent 
vlsibllUy. a laminaied plaie for an image display device and a transparent pressure 
sensitive adhesive sheet to be used for the panel of an image display device. 

SOLUTION: The image display device is manufactured by tightly adhering a display panel 
10 and a protective panel 30 across one or more layers of a transparent pressure 
sensitive adhesive material 20. The elastic modulus of the transparent pressure sensitive 
adhesive material 20 is in the following ranges (a) and (b). (a) The storage modulus G''(1 
Hz) at 20''C fneasurement temperature and 1 Hz frequency ranges from 
5x10^ to 5x10^ Pa, (b) The storage modulus 
G'(10"'^ Hz) at SO'^C measurement temperature and 10*^ Hz 
frequency ranges from 5x10^ to 5x10^ Pa. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image display device which Is an image display device which comes to stick a display panel 
and a protective panel through the transparence adhesion material of at least one or more layers, and is 
characterized by said transparence adhesion material being in the range of the elastic modulus of following 

(a) and (b). 

(a) The measurement tern perature of 2G degrees C, the storage modulus G'(1Hz) 5x103 with a frequency of 
1Hz» 5x105 Pa. 

(b) Reference temperature of 20 degrees C. the storage modulus G'(ten to 7 Hz) Sxl OI in a ten to 7 Hz 
frequency - 5x103 Pa. 

lOaim 21 The image display device according to daim 1 which comes to stick a display panel and a 
protective panel throug h an adhesives layer. 

[Claim 3) The image display device aocording to dairn 1 or 2 characterized by having the shape of a sheet 
which said transparence adhesion material becomes from acrylic resin, epoxy system resin, urethane system 
resin, silicone system resin, or rubber system resin. 

[Ciaim 4] The image display device according to claim 1 to 3 characterized by giving any one or more 

functions of add resisting, a near infrared ray cut, color tone amendment, an efectromagnetic wave cut, the 

improvement in surface hardness, a gas barrier, and the touch panel at said protective panel. 

[Claim 51 The Image display device according to claim 1 to 4 with which said protective panel consists of 

either acrylic resin, polycarbonate system resin, alicyclic polyotefihe system resin and glass, 

[Claim 6) The laminate for image display devices which is a laminate used for an image display device 

according to claim 1 to 5, sticks by pressure one fleJd of the transparence adhesion material which makes 

the shape of a sheet to a protective panel, and comes to prepare a mold releasing film in the field of another 

side of transparence adhesion materialv 

[Claim 7] The transparence pressure sensittve adhesive sheet which is used for an image display device 
according to claim 1 to 5 and which is the transparence adhesion material which makes the shape of a sheet, 
and is used for the panel of the image display device used coming to prepare a mold releasing film in both 
sides of this transparence adhesion material^ making intervene between the display panel of an image 
display device, and a protective panel, and making stfck both panels. 

DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[00011 

[Field of the Invention! This invention relates to the transparence pressure sensitive adhesive sheet used for 
the panel of image display devices, such as a liquid crystal display (LCD) excellent In visibility, a plasma 
luminescence display (PDP), and organic electroluminescence (EL), the laminate for imagedisplay devices, 
and an image display devrce. 
[0002] 

[Description of the Prior Art) in image display devices, such as LCD and PDP, when a certain impact joins 
the front face, the protective panel is combined with the front face so that the impact may get across to an 
image display panel and a display panel may not be damaged. Gonventionaijy, the method of forming the air 
spac^ of fixed thickness between a display panel and a protective panel, making an impact distribute and 
absorb by the protective panel and the air space, and preventing breakage of a display panel is common, 
[00031 Furthennore. the own breakage of a protective panel Is also prevented and the endurance of an 
image display device is made to improve by using a shock-proof high tempered glass plate, a potycarl)onate 
(PC) plate, or an afcrylic board for a pnateGtive panel more. 

[0004J However, with the configuration which formed the air space between the display panel and the 
protective panel as mentioned above, there was a problem that reflection of the light resulting from the 
refractive-index difference of an air space and a protective panel was large, and good visibility was hard to 
be acquired by duplex prelection, the fall of contrast, etc. Moreover, when the air space of fixed thickness not 
to damage a display panel was the need, there was a trouble that thin shape-ization of an image display 
device was re^ratned 

[0005) After pouring in liquefied resin between a display panel and a protective panel in view of these points, 
the approach of stiffening at a room temperature, the approach of carrying out heating fusion with hot melt 
adhesive, and carrying out adhesion processing, the approach of carrying out sticking-by-pressure 
processing using a transparence pressure sensitive adhesive sheet with hard marketing, etc. are being 



proposed. 

10006] However, in the transparence pressure sensitive adhesive sheet with hard marketing which is easy to 
cause the depression of the display panel by heating in the hot melt adhesrve which distortion of atr bubbles 
or the display panel by hardening contraction tends to produce by room-temperature-curing mold liquefied 
resin, there is a problem of being easy to produce air bubbles with the surface irregularity of the thickness 
nonuniformity of a pressure sensitive adhesive sheet or a panel, and good visibility was hard to be acquined. 
[0007] 

[Problem(s} to be Solved by the invention] This invention was made in consideration of said trouble, and 
aims at offering the transparence pressure sensitive adhesive sheet used for the panel of the image display 
device excellent in visibility, the laminate for image display devices, and an image display device. 
[00081 

[Means for Solving the Problem] (1) It is the image display device which comes to stick a display panel and a 
protective panel through the tran^arence adhesion material of at least one or more layers, and is the image 
display device characterized by said transparence adhesion material being in the range of the elastic 
modulus of fdlowing (a) and (b). 

(a) The measurement temperature of 20 degrees C, the storage modulus G'( 1Hz) 5x103 with a frequency of 
1Hz -6x105 Pa, 

(b) Reference temperature of 20 degrees C, the storage modulus G'(ten to 7 Hz) 5x101 in a ten to 7 Hz 
frequency - 5x103 Pa. 

[0009] (2) It comes to carry out adhesion processrng of a display panel and the protective panel through an 
adhesives layer preferably. 

(3) Said transparence adhesion material is characterized by having the shape of a sheet which consists of 
acrylic resin, epoxy system resin, urethane system resin, silicone system resin, or rubber system resin. 
[0010] (4) It is characterized by giving any one or more functions of acid resisting, a near infrared ray cut, 
color tone amendment an electromagnetic wave cut. the improvement in surface hardness, a gas banrier, 
and the touch panel to said protective panel 

(5) Said protective panel consists of either acrylic resin, polycarbonate system resin, alicyclic polyolefme 
system resin and glass, 

[0011] (6) II is the laminate used for an image display device according to claim 1 to 5, and is the laminate 
for image display devices which sticks by pressure one field of the transparence adhesion material which 
makes the shape of a sheet to a protective panel, and comes to prepare a mold releasing film in the field of 
another side of transparence adhesion material. 

(7) It is the transparence pressure sensitive adhesive sheet which is used for an image display device 
according to claim 1 to 5 and which is the transparence adhesion material which makes the shape of a 
sheet, and Is used for the panel of the image display device used coming to prepare a moid releasing film in 
both sides of this transparence adhesion material, making intervene between the dispilay panel of ari image 
display device, and a protective panel, and making stid< both panels 
(00121 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 
to a drawing. Drawing 1 is drawing of iongitudlnaJ section showing the outline of the structure of the image 
display device 1 which constituted this invention as a plasma luminescence display (POP). 
[0013] In the case 2 of an image display device 1, the display panel 10 which forms the body of a plasma 
luminescence display (PDP) is formed, and the drive control section 4 is formed in the rear-face side of a 
display panel 10. Especially the configuration of a display panel 10 and the drive control section 4 is not 
limited, and can adopt a well-known configuration. The rrtaximum front face of a display panel 10 is usually 
fomned by the glass plate. 

[0014] In the front face of a display panel 10. it is stuck to the transparence adhesion material 20, and the 
adhesion laminating of the protective panel 30 is further carried out to the outside. That is, the display panel 
10 and the protective panel 30 are stuck through the transparence adhesion material 20. the transparence 
adhesion material 20 comes out further, and fomns, or may be formed in two or more layers. 
[0015] The transparence adhesion material 20 consists of a comparatively elasticity material which has 
viscoelasticity. and the thing in the range of the elastic modulus of following (a) and (b) is used. 

(a) The measurement temperature of 20 degrees C, the storage modulus G'(IHz) 5x103 with a frequency of 
1Hz -5x105 Pa. 

(b) Reference temperature of 20 degrees C, the storage modulus G\ien to 7 Hz) 5x101 in a ten to 7 Hz 
frequency - 5x103 Pa. 

[00161 The above-mentioned elastic modulus is measured on condition that the following using the 
viscoelasticity measuring device dynamic analyzer RDAII by REOMETO Rix Corp. 

- temperature: - 20-150 degree C and angular-frequency: - 500 rad/sec and omega= 0.005 - parallel plate: - 

- 25mmphi and amount of distortion: - 3% [001 7] Creating the master curve of temperature-time amount 



conversion by making 20 degrees C into a base temperature by above RDAII, frequency f value is computed 
by f{Hz) =cmega/2pi. and reads storage-modulus G', respectively. 

[0018] If the oonfigurdtion maintenance after carrying out adhesion processing of the transparence adhesion 
material to storage-modulus (1Hz) with a frequency of 1Hz being under 5x103 Pa may become difficult 
and exceeds 6x105 Pa about the above (a), the wettabilrty of an interface with a protective panel or an 
interface with a display panel is inferior, and sufficient adhesive strength may be unable to be secured. 
[0019] Moreover, about the above (b), if storage-modulus G* (ten to 7 Hz) in a ten to 7 Hz frequency is under 
5x101 Pa If the problem that transparence adhesion material overflows or a panel shifts may be produced 
and 5x103 Pa is exceeded after flowing too much and carrying out adhesion processing of a protective panel 
and the display panel At the time of adhesion processing, it is too hard and the problem that air bubbles are 
generated in a crevice may be produced with the irregularity of the slight thickness of transparence adhesion 
materiaL Since it is above, by considering as the range of (a) and {b)» transparence adhesion material gets 
used to the front face of the panel which is adherend welt, and visibility and the image display device 
excellent in the appearance without generating of air bubbles are obtained. 

[00201 Although the transparence adhesion material 20 can be chosen from for example, acrylic resin, epoxy 
system resin, urethane system resin, silicone system resin, or rubber system resin, it is desirable to use 
acrylic resin with sufficient weatherabrlity and transparency As acrylic resin, the ionomer resin which added 
metallic compounds etc. and carried out metal ion bridge formation is in the acrylic ester (meta) copolymer 
containing ethylene, and alpha and beta unsaturated carboxylic acid. As metallic compounds, the 
acetylacetone metal complex which has zinc ion, sodium ion. etc., a metallic oxide, a fatty-acid metal salt, 
etc. are used. The direction is desirable, although ionomer resin may use what already carried out ion bridge 
fonnatron, metallic compounds were added to the copolymer and ion bridge fomiation was carried out to it at 
the time of manufacture. Moreover, the transparence adhesion material 20 is desirable from the point which 
the pressure-sensitive thing which Is a sheet-like tends to manufacture. Although especially the thickness of 
the transparence adhesion material 20 is not limited, its 0.05-5mm is desirable. 

[0021] Moreover, adhesion processing of a display panel 10 and the protective panel 30 is preferably carried 
out soon through the transparence adhesion material 20 through an adhesives layer. The fall of the visibility 
of generating and others of the air bubbles which this produces by minding an adhesives layer can be 
prevented. 

[0022] A protective panel 30 needs to be what can view clearly the alphabetic character which has the duty 
which protects the front face of a display panel 10, has transparency like the transparence adhesion material 
20, and is displayed on a display panel 10. a graphic form, etc. For example, it can choose from either acrylic 
resin, polycarbonate system reslh, aiicycllc polyolefine system resin and glass. 

[0023] A protective panel 30 may constitute a plate by two or more layers besides an unit layer, and may 
constitute it with a film or a sheet. Moreover, according to the property of an image display device etc., any 
one or more functions of add resisting, a near infrared ray cut, color tone amendment, an electromagnetic 
wave cut, the improvement in surface hardness, a gas barrier, and the touch panel can be given to a 
protective panel 30. What is necessary isjust tobe 1.0-10.0mm as thickness of a protective panel 30, when 
a display screen is 32-100 inches although based also on the magnitude of display screens, such as PDP. 
[0024] In this invention, especially the adhesion approach with the transparence adhesion material 20, a 
display panel 10, and a protective panel 30 is not limited. For example, the transparence adhesion material 
20 which makes the shape of a sheet beforehand is stuck on either the display panel 10 or the protective 
panel 30, and the method of pasting up the remaining |[^nels, using ( autoclave / the vacuum press } a 
means suitably is mentioned. By such apprc^ch, the image display device simply applied to this Invention is 
obtained 

[0025] Drawing 2 shows the example of a confrguration of the laminate for image display devices concerning 
this invention. This laminate for image display devices is used for an image display device which was 
described above, and the sticklng-by-pressure laminating of one field of the transparence adhesion material 
20 which makes the shape of a sheet is carried out to the protective panel 30. The transparence adhesion 
material 20 shall consist of a configuration of having already explained. The mold releasing film 40 which 
consists of polyethylene terephthalate is stuck on the field of another side of the transparence adhesion 
material 20 used as the faying surface to a display panel. By removing a mold releasing film 40 and sticking 
the field to the display panel of an image display devbe by pressure, the image display device of this 
invention is obtained simply. As a protective panel 30, the polycarbonate plate exc^lent in a mechanical 
strength, thennal resistance, glossiness, etc. is suitable, for example. 

[0026] Drawing 3 shows the transparence pressure sensitive adhesive sheet used for the panel of the image 
display device concerning this snventioa It is used being crowded on both sides of the transparency 
adhesion material 20 between mold releasing films 40, fabricating to one, making it Intervene between the 
display panels 10 of an ihiage display device and protective panels 30 which came to fomi a mold releasing 
film 40 and described it above to both sides of the transparence adhesion niaterial 20, and sticking both 



panels. The image display device of this invention is simply obtained by removing the mold releasing film 40 
of one field, sticking the field to the display panel 10 or protective panel 30 of an image dispfay device by 
pressure, removing the mold releasing film 40 of the field of another side subsequently, and being stuck by 
pressure with the remaining panel sides. 

[0027] In addition, although the example \which constituted the Image display device as a plasma 
luminescence display (PDP) was shown and being explained, this invention can also be constituted as a 
liquid crystal display (LCD) and an image display device of organic electrcfuminescence (EL) and others. 
[00283 As mentioned above, although the gestalt of operation of this invention was explained, this invention 
is not limited to the gestalt of the abovenmentjoned operation, and various deformation, addition, etc. are 
possible for it in the range of the summary of this invention. 
[0029] 

[Example] <Example 1> polycarbonate (PC) to a protective panel (lOOmmxIOOmm) with a thickness ! of 
make ] of 2.0mm After carrying out roll sticking by pressure of the transparence adhesion material (sheet) 
with a thickness of 2-Omm over wtiich make an acrylic ester copolymer come to construct a bridge with 
metallic compounds. They are the bottom of a vacuum, and planar pressure 0,1 MPa (pascal) so that 
transparence adhesion material (sheet) may stick to the panel made from a float glass with a thickness I for 
image display panels ] of 3.0mm (100mmx100mm), The piece of a sample was obtained by pressing. 
[0030] In addition, the molecular weight and molecular weight distributions which said acrylic ester 
copolymer made carry out copolymerizatlon of n-butyl acrylate:78,4 % of the weight, 2-ethylhexyl 
acrylate:19.6 % of the weight, and the acTylic-acld:2 0 % of the weight, and measured the acrylic ester 
copolymer by GPC (gel pemieation chromatography) were weight-average-molecular-weight 
(MW):2.27x106, and weight-average-moiecuidr-weight (MW) / number-average-molecular-weight (MN):3.6. 
[0031] Moreover, after said transparence adhesion material earned out melting stirring of the acetylacetone 
aluminum salt:0.7 weight section as metallic compounds to the acrylic ester copolymer 100 weight section, 
what fabricated in the shape of a sheet and was obtained by predetemnined thickness (2mm) between mold 
releasing films was used for it. 

[0032] <Example 2> polycart>onate (PC) to a protective panel (lOOmmxl 00mm) with a thickness ( of make ] 
of 2.anm After carrying out roll sticking by pressure of the transparence adhesion matena! (sheet) with a 
thickness of 10mm over which make an acrylic ester copolymer come to construct a bridge with metallic 
compounds, They are the bottom of a vacuum, and planar pressure 0,1 MPa (pascal) so that transparence 
adhesion material (sheet) may stick to the panel made from a float glass with a thickness [ for image display 
panels ] of 3.0mm (lOOmmxIOOmm). The piece of a sample was obtained by pressing. In addition, an acrylic 
ester copolymer and transparence adhesion material were produced by the same approach as an ex^ple 
t. 

[0033] the acrylic transparence pressure sensitive adhesive sheet (Sumitomo 3 M company make ~) of 
marketing to a protective panel (100mmx100mm) with a thickness [ made from the <example 1 of 
comparison> polycarbonate (PC) ] of 2.0mm Trade name : after making Y-4910J stick by pressure in piles 
twice with a roll and carrying out to 2,0mm in thickness, so that a pressure sensitive adh^ive sheet may 
stick to the panel made from a float glass with a thickness [ of image display panel substitution ] of 3.0mm 
(lOOmmxIOOmm) The bottom of a vacuum, and planar pressure O.IMPa (pascal) The piece of a sample was 
obtained by pressing. 

[0034} The <example 2 of conipanson> polycarbonate (PC) They are the bottom of a vi^cuum, and planar 
pressure O.IMPa (pascal) at sense which contacts the panel made from a float glass with a thickness [ of 
image display panel substitution ] of 3.0mm (lOOmmxIOOmm) with a pressure sensitive adhesive sheet after 
carrying out roll sticking by pressure of the silicone gel of marketing with a thickness of 1 .Omm to a protective 
panel (lOOmmxIOOmm) with a thickness [ of make ] of 2.0mm, The piece of a sample was obtained by 
pressing. 

[0035] It observed and the following evaluation approach estimated the piece of a sample obtained by each 
example and the example of a comparison which were mentioned above. The result is shown in Table 1 
Compared with the piece of a sample of the example of a comparison which exists out of range [ this elastic 
modulus ], the piece of a sample of the example which has transparence adhesion material in the range of 
the elastic modulus of (a) specified by this invention and (b) does not have generating of air bubbles, either, 
and was excellent in visibility. 

[0036] [The appearance evaluation approach]: After sticking a protective panel and the panel made from a 

float glass for image display panels by transparence adhesion material, rt was left for three days at 40 

degrees C, and the existence of air bubbles was observed with the naked eye. What generating of O and air 

bubbles was regarded as in what generating of air bubbles was not regarded as was made into x. 

[0037] 

[Tabfel) 
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